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Physical Activity, Sedentary Behavior, 
and Depressive Symptoms Among Adolescents
Clare Hume, Anna Timperio, Jenny Veitch, Jo Salmon, David Crawford, and Kylie Ball
Background: This study examined cross-sectional and longitudinal associations between physical activity, 
sedentary behavior, and depressive symptoms among adolescents. Methods: Participants were 155 adoles-
cents (14.4 years ± 0.61) in 2004 (40% boys). Data collection occurred in 2004 and again in 2006. At both 
time points, participants completed the Centers for Epidemiological Studies Depression Scale for Children 
(CES-DC), from which they were classified as having depressive symptoms (≥15) or not (<15). Organized 
sport and TV viewing were self-reported and moderate-to-vigorous (MVPA) and vigorous (VPA) physical 
activity and sedentary time were objectively measured. Logistic and linear regression analyses examined 
cross-sectional and longitudinal associations between MVPA, VPA, organized sport, TV viewing, seden-
tary time, and symptoms of depression. Results: There were no cross-sectional or longitudinal associations 
between MVPA, VPA, organized sport, sedentary time, and symptoms of depression among boys or girls. 
However, having symptoms of depression in 2004 did predict higher TV viewing among adolescent girls in 
2006 (approximately 168 minutes/week more TV viewing; P ≤ .001). Conclusions: MVPA, VPA, organized 
sport and objectively-measured sedentary time appeared unrelated to depressive symptoms in this sample, but 
depressive symptoms predicted increased TV viewing over time among adolescent girls. Further research is 
required to determine the clinical relevance of this finding.
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Many adolescents experience depressive symptoms,1 
which often persist over time.2 Conventional treatments 
include psychotherapy and medication; however, studies 
among adults suggest physical activity may be protective 
against depression3 although few studies have examined 
this among youth. One small cross-sectional study found 
that very light-intensity activity was positively correlated 
with depression in children.4 Another cross-sectional 
study among adolescents found no evidence of an 
association between self-reported moderate-to-vigorous 
physical activity (MVPA) and depressive symptoms;5 but 
males not involved in sporting clubs were more likely 
to experience greater severity of depressive symptoms 
than other males.5 However, the types of physical activity 
that may be most protective against depression are not 
well-understood. Activities performed in an organized 
situation may encourage important social interactions 
(eg, interactions with teammates, other participants, 
or competitors, organizers, and coaches), and such 
social interaction is suggested to be protective against 
symptoms of depression.6 Nonorganized sports were 
not included as they may not be as likely to involve such 
social interaction. Indeed, participation in organized team 
sports has shown inverse associations with symptoms of 
depression,5–7 although evidence is inconsistent.8
Objectively measured sedentary time has also shown 
a modest inverse association with depressive symptoms 
in 1 study that focused on adolescent girls only.9 How-
ever, as with physical activity, specific types of sedentary 
behaviors such as television (TV) viewing may be an 
important predictor of depression.4 Equally, it may be 
that adolescents at risk for depression are more likely 
to spend extended periods of time being sedentary, and 
less likely to be physically active. This study examined 
cross-sectional and longitudinal associations between 
objectively measured MVPA, vigorous physical activ-
ity (VPA), sedentary time, and self-reported organized 
sport, TV viewing, and depressive symptoms among 
adolescents, as well as reverse associations between 
these variables.
Methods
This study drew on data from the Children Living in 
Active Neighborhoods study; methods of which have 
been previously described.10,11 Briefly, 926 children 
aged 10 to 12 years from Melbourne, Australia were 
recruited in 2001. Those consenting were followed-up 
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in 2004 (n = 403; 44% response rate) and in 2006 (n = 
314; 78% response rate from 2004). The current study 
examines data from 2004 and 2006 only as the depression 
variables were not measured in 2001. The Deakin Uni-
versity Human Research Ethics Committee, the Victorian 
Department of Education and the Catholic Education 
Office approved this study.
Procedure
Parents of participants completed a survey in 2004, 
reporting the highest level of maternal education. 
Responses were collapsed into 3 categories: some high 
school or less (low); high school, technical certificate or 
apprenticeship (medium); and university/tertiary quali-
fication (high).
In 2004 and 2006, adolescents reported their age 
and sex and completed the Centers for Epidemiologi-
cal Studies Depression Scale for Children (CES-DC).12 
Adolescents indicated their agreement with 20 items 
with 4 response options (‘Not at all,’ ‘A little,’ ‘Some,’ 
and ‘A lot’). Responses were scored, summed and using 
a recognized cutpoint,13 participants were categorized as 
having depressive symptoms (≥15) or not (<15).
Organized sport was examined using a modified ver-
sion of the Adolescent Physical Activity Recall Question-
naire.14 Frequency and duration of organized sports and 
games (examples provided were athletics, cricket, netball, 
and tennis) were reported for a typical week and total time 
(minutes/week) was calculated. Adolescents reported 
their usual TV/video/DVD viewing during a typical week 
on weekdays and weekend days.15 These were summed 
to indicate total TV viewing time (minutes/week).
Adolescents wore a Manufacturing Technologies Inc. 
accelerometer (Actigraph Model AM7164-2.2C) during 
waking hours, for 1 week at the same time of year in 2004 
and in 2006. Data were collected in 1-minute epochs 
and days with <10,000 counts or >20 million counts, or 
with more than 6 hours of VPA, were excluded, as were 
participants with less than 4 days of complete data. Using 
an established equation16 and cutpoints (≤50 counts/min; 
≥3 metabolic equivalents of rest, METs, and ≥6 METs, 
respectively), time spent being sedentary, in MVPA and 
VPA (minutes/day) were calculated.
Weight status has previously shown associations with 
depression,17 physical activity and TV viewing18 and was 
therefore examined as a potential covariate. Participants’ 
height and weight were directly measured in 2004 and in 
2006. . Body mass index (BMI; kg/m2) was calculated and 
overweight and obesity were defined using recognized 
age- and sex-specific cutpoints.19
Statistical Analyses
Data were analyzed using Stata v10. Descriptive statis-
tics described depressive symptoms and participation in 
MVPA, VPA, organized sport, TV viewing, and sedentary 
time in 2004 and in 2006. Skewed variables were either 
log (MVPA) or square-root (VPA, organized sport, TV 
viewing) transformed before analyses. Logistic regression 
models examined cross-sectional associations between 
the behavioral variables and depressive symptoms in 2004 
and in 2006. Longitudinal analyses examined whether 
MVPA, VPA, organized sport, TV viewing, and sedentary 
time in 2004 predicted depressive symptoms in 2006 
(adjusting for 2004 levels). Reverse associations were 
also examined using linear regression models, exploring 
whether depressive symptoms in 2004 predicted behavior 
in 2006 (adjusting for 2004 levels). All analyses adjusted 
for clustering by school (the unit of recruitment) and 
included covariates shown to have a significant associa-
tion (P ≤ .05) with a variable in the model.
Results
Complete data were available for 155 adolescents (Table 
1). Girls (37.6%) were almost twice as likely as boys 
(19.4%) to report depressive symptoms in 2004. Weight 
status was not associated with any variables and therefore 
was not included in final models. Maternal education 
was associated with TV viewing in 2006 (–2.07 minutes/
week; P = .04) and was included as a covariate where rel-
evant. Cross-sectional analyses using 2004 data revealed 
no significant associations between behavioral variables 
and depressive symptoms (data not shown). Longitudinal 
analyses showed that behavior in 2004 did not predict 
depressive symptoms in 2006 (adjusting for depressive 
symptoms in 2004; data not shown). In models examin-
ing reverse associations (Table 2), depressive symptoms 
in 2004 did not predict MVPA, VPA, organized sport or 
sedentary time in 2006 but did predict TV viewing in 2006 
(P ≤ .001) among girls. Girls with depressive symptoms 
in 2004 watched approximately 168 minutes/week more 
TV in 2006 than did those without depressive symptoms.
Discussion
This study examined cross-sectional and longitudinal 
associations between MVPA, VPA, organized sport, 
sedentary time, and depressive symptoms among 
adolescents, and also examined reverse associations. 
Few studies have examined these associations among 
adolescents using a prospective design. Consistent with 
previous research,2,5,20 the prevalence of depressive 
symptoms was higher among girls than boys. Overall, 
there were no associations in either direction between 
depressive symptoms and MVPA, VPA, or organized 
sport. Girls with depressive symptoms in 2004 reported 
significantly higher TV viewing in 2006 and this appears 
to be independent of weight status. Although supported 
in part by 1 small cross-sectional study,4 further research 
is required to confirm the association between depres-
sive symptoms and TV viewing and to determine the 
underlying mechanisms and clinical relevance of this 
finding. One possible explanation is that adolescent girls 
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Table 1 Characteristics of Participants in 2004 and in 2006
Boys Girls
2004 (n) 62 93
 Age; years (Mean, SD) 14.5 (±0.64) 14.4 (±0.57)
 Maternal education (%)
   Low 24.6 26.4
   Medium 34.4 26.4
   High 41.0 47.3
 Weight status (%)
   Not overweight 73.8 78.5
   Overweight 23.0 18.3
   Obese 3.3 3.2
 Depressive symptoms
    (% CES-DC score ≥15) 19.4* 37.6
   MVPA (mins/day) 105.3(±45.53)† 71.1 (±27.99)
   VPA (mins/day) 22.1 (±37.04)** 10.9 (±10.97)
   Organized sport (mins/week) 394.2(±294.08) 358.5(±259.40)
   TV viewing (mins/week) 836.1(±424.51) 800.4(±500.38)
   Sedentary time (mins/week) 984.1 (±73.62)* 1031.4 (±94.38)
2006
 Age; years (Mean, SD) 16.4(±0.63) 16.2(±0.56)
 Weight status (%)
   Not overweight 79.0 71.9
   Overweight 16.1 22.5
   Obese 4.8 5.6
 Depressive symptoms
    (% CES-DC score ≥15) 25.8‡ 40.9§
   MVPA (mins/day) 55.9(±21.80)† 39.2(±19.04)
   VPA (mins/day) 7.2 (±8.01)** 3.5 (±4.16)
   Organized sport (mins/week) 263.8(±198.99) 279.5(±231.46)
   TV viewing (mins/week) 692.7(±464.09) 611.3(±383.04)
   Sedentary time (mins/week) 1134.0 (±90.78) 1154.4 (±71.20)
Changes in depressive symptoms between 2004/2006
 Few depressive symptoms at either time (%) 66.1 49.5
 Resolved depressive symptoms (%) 8.1 9.7
 Developed depressive symptoms (%) 14.5 12.9
 Maintained depressive symptoms (%) 11.3 28.0
*P ≤ .05 significant difference between boys and girls.
**P ≤ .01 significant difference between boys and girls.
†P ≤ .0001 significant difference between boys and girls.
‡P ≤ .0001 significant difference between proportion with depressive symptoms in 2004 and 2006.
§ P ≤ .0001 significant difference between proportion with depressive symptoms in 2004 and 2006.
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with depressive symptoms may withdraw from social 
activities,21 preferring more solitary pursuits such as TV 
viewing. In addition, specific symptoms of depression 
(eg, feeling tired; feeling it’s hard to get started doing 
things) may also explain higher levels of TV viewing in 
these girls.12
Studies of adults suggest physical activity may 
protect against depression;3 but the current study does 
not support this among adolescents. The positive effect 
of social ties on reducing risk of depression has been 
recognized.22 However, the notion that organized sport 
might confer social benefits that may reduce adolescent 
depression was not supported by the present findings, 
possibly because the organized sport measure combined 
team and individual sports. Future studies should consider 
examining these separately, as well as other nonorganized 
sports.
Conclusion
MVPA, VPA, organized sport, and objectively-measured 
sedentary time appear to have little association with 
depressive symptoms among adolescents in this sample, 
but girls with depressive symptoms in early adolescence 
had increased TV viewing 2 years later. Future research 
efforts should be directed to understanding the mecha-
nisms underlying this relationship.
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 MVPAb 0.06 –0.23, 0.36 –0.09 –0.34, 0.16
 VPAb –0.14 –0.83, 0.56 –0.22 –0.65, 0.21
 Organized sportb 0.54 –4.36, 5.43 0.29 –2.39, 2.96
 TV viewingb –4.29 –12.30, 3.75 3.53 (~168.5 mins/wk) 1.27, 5.79
 Sedentary time –43.31 –110.08, 23.45 17.09 –9.90, 44.07
a Bivariable linear regression analyses, adjusted for MVPA, VPA, organized sport, TV viewing, and sedentary time in 2004.
b Variables log or square root transformed before analyses to ensure normal distribution.
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